Permeability of the blood-brain barrier to the immunosuppressive cyclic peptide cyclosporin A.
Uptake of the immunosuppressive lipophilic peptide cyclosporin A has been measured by a number of techniques. The brain uptake index (BUI) technique in the rat yields only a small BUI value that is not significantly different from that of sucrose and mannitol and is comparable to other published BUI values for this compound. Brain perfusion studies in the guinea pig produce a unidirectional cerebrovascular permeability constant (Kin) of 1.2 +/- 0.28 microliter g-1 min-1 for the hippocampus. Intravenous bolus injection techniques also in the guinea pig characteristically produce a larger Kin value of 2.53 +/- 0.38 microliter g-1 min-1 for the same brain region, even after a correction for the inulin space of the tissue has been made. Apparent penetration of cyclosporin A into the cerebrospinal fluid (CSF) determined with the intravenous bolus injection technique is small with a Kin of 0.79 +/- 0.07 microliter g-1 min-1. However it is suggested that the radioactivity present in CSF is largely tritiated water. Studies with cultured cerebral endothelial cells from the rat have also been carried out and show that the cultured cells take up and accumulate cyclosporin A in vitro, achieving a tissue-to-medium ratio of 20 after 25 min of incubation. It is suggested that cyclosporin A is primarily taken up from lipoprotein at the blood-brain interface but, because of tight junctions at the blood-brain and blood-CSF barriers, becomes effectively trapped in the cerebral endothelial cells and the choroid plexus.